Résumé. 2014 La viscosité des polymères branchés est calculée à partir de Abstract. 2014 The viscosity of randomly branched polymers has been calculated based on an interpolation formula by Marrinan and Hermans, which contains dependent on certain constants both the so called excluded-volumeeffect and the free-draining limit. Closer inspection of the constants used shows that the first choice is better direct near the gel point and yields a logarithmic divergence of the viscosity or a finite limit depending on the gelation theory used. The theoretical calculated values for the intrinsic viscosity amount about 10 cm3/g to 20 cm3/g for typical distances from the gel point in accordance with some experimental data of Eschwey, Burchard and Whitney.
, which is usually treated by a Bethe lattice approximation [4] . At the percolation threshold pc (gel point) an infinite cluster appears, which characterizes the gel phase of polymers. Percolation theory gives values of critical exponents like {3, cr, p, T, V, which obey certain scaling laws summarized e.g. in reference [3] .
A detailed composition of methods to treat polymer systems is the new book of de Gennes [5] . Recent discussions of gelation are given by Schmidt and Burchard [6] and Stauffer [7] .
2. Calculation. -It has been shown by Marrinan and Hermans [8] [9] :
For the fraction of s-clusters ns we write [3] :
The function f (z) has to satisfy the following conditions :
We considered two types of f functions ~101 : The second f function, which we considered, is :
(for equation (8) see also reference [11] ).
In the case 1 M &#x3E;0 R 2 ~W/~ R 3 ~n we get from equation (1) (~ I = p -pj I is the distance from the gel point.)
In the case 1 ~ M &#x3E;n R Z &#x3E;w/ R 3 &#x3E;n however equation (1) This limit is called free-draining (f.-d.) [4] .
A f.-d. molecule is a pearl string consisting of beads, which show very small frictional effects during the movement of the polymer molecule relative to the solvent medium [4] . Therefore the solvent streams through the polymer almost unperturbed by it. A calculation of the average R' &#x3E;, yields for the f.-d.
limit : [11] oc E~-2v = 81.3 with three-dimensional percolation exponents (12a) and [11] oc In I 8 1 with classical exponents (12b).
In further calculation of equation (1) where m is the molecular weight of a monomer.
By using f2(z) the most realistic of the f functions considered and by calculating the constants A, a from data of reference [8] and b from data of [9] we found : thus (14b) and (14e) are consistent with reference [13] . (14c) means that b is half of the lattice constant of the percolation lattice, which is estimated to 10 A. (14d) refers to [3] .
For the intrinsic viscosity we obtained therefore :
Close to the gel point this result shows that (with monomer molecular weights in the range of m = 100) the e.-v. limit should be preferred and gives :
De Gennes however gives by hydrodynamic considerations [12] as a description of viscosity near the sol gel transition a proportionality of the intrinsic viscosity to the weight average R 2 )~ which is the f.-d. limit equation (11) with a B-dependence (12a) in comparison with (16) .
The theoretical results may be compared directly with experimental data. Eschwey and Burchard [14] showed for divinyl benzene [12] and to some extend confirmed experimentally by Adam et al. [15] and Dumas and Bacri [16] . These possibilities are outside the scope of the present paper.
Furthermore the percolation theory until now dependent on a rigid lattice has to be formulated in a continuum independent of certain lattice structures.
